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Cavity Nesting by Great Kiskadees (Pitangus sulphuratus): 
Adaptation or Expression of Ancestral Behavior? 
CELSo LAGO-PAIVA1 
Departamento de Zoologia, Instituto de Biologia, UNICAMP, Campinas, Estado de Sao Paulo, Brazil 
Beginning with the work of von Ihering (1904), the 
nature of the nest has been used for formulating sys- 
tematic hypotheses within the family Tyrannidae. 
Here, I provide several records of cavity nesting by 
Great Kiskadees (Pitangus sulphuratus). I then discuss 
nest location (exposed vs. concealed) and nest struc- 
ture (cup-shaped vs. domed) of Tyrannus relatives (12 
genera and ca. 33 species) as they relate to the sys- 
tematics of the group, and suggest that cavity nesting 
is a primitive trait in certain branches of the Tyran- 
nidae. 
Great Kiskadees usually build large globular or 
domed nests on high, exposed sites atop isolated trees 
(von Ihering 1904; Haverschmidt 1968, 1974; pers. 
obs.). The nests contain a lateral entrance and are 
firmly attached to the forks of branches (Euler 1900, 
Sick 1985). On 18 September 1989, I located a Great 
Kiskadee nest in a cavity (hereafter "niche") 7.84 m 
above the ground in the front wall of the Imaculada 
Conceiq5o Church in Piracicaba, southeastern Brazil. 
The nest faced a public square that contained many 
trees. It was in a corner of the building and partly 
protected by a large vertical column. Internal dimen- 
sions of the niche were: width, 13 cm; height, 47 cm; 
and horizontal depth, 25 cm. The globular nest oc- 
cupied the entire width of the niche, although a small 
space occurred above the nest. The entrance hole was 
at the front of the nest. I observed two adults feeding 
at least two nestlings at the nest entrance, and the 
ground below the nest was littered with insect frag- 
ments and pellets. The nest was inactive on 25 Sep- 
tember, but by 8 October a pair of House Sparrows 
(Passer domesticus) occupied the nest and subsequently 
nested successfully. The remains of the kiskadee nest 
were visible on the church wall five years after I 
discovered the nest. 
On 7 December 1993, I found another nest, nearly 
identical to the nest described above, in a niche 10.54 
m above the ground in a side wall of the same church. 
This nest also was partly protected by a vertical col- 
umn. Old pellets typical of those produced by Great 
Kiskadees were on the ground beneath the nest. Judg- 
ing by the appearance of the nest and pellets, I am 
confident that the nest was constructed by Great Kis- 
kadees. On 27 November 1995, I found a third kis- 
kadee nest in this same niche, but saw no kiskadees 
1 Present address: Caixa Postal 91, Piracicaba, Es- 
tado de Sao Paulo, 13400-970, Brazil. 
(the 1993 nest had been removed by maintenance 
workers in 1994). 
The literature contains several reports of Great Kis- 
kadees nesting in niches, including inside domed nests 
of other birds (Zuberbhuler 1971, Belton 1985) and 
in an old woodpecker hole (Haverschmidt 1974). In 
addition, Great Kiskadees may build open-cup nests 
in concealed sites (e.g. beneath palm leaves [Smith 
1962, Sick 1985] or among dense foliage over water 
[J. W. Fitzpatrick pers. comm.]) or build an open nest 
that gradually is covered during the first part of in- 
cubation (Traylor and Fitzpatrick 1982). Therefore, 
nest structure is not especially rigid in this species, 
perhaps suggesting an evolutionary pathway from 
open nests to globular nests. 
The Lesser Kiskadee (Philohydor lictor) formerly was 
placed in Pitangus. It builds a cup nest (Smith 1962, 
Willis 1962, Haverschmidt 1968) so unlike that of the 
Great Kiskadee that Haverschmidt (1957) wondered 
whether the two species really were congeners. Ow- 
ing to differences in nest structure and syringeal traits, 
Lanyon (1984) placed lictor into the newly created 
genus Philohydor. Several other close relatives of Great 
Kiskadees occasionally place their nests inside cavi- 
ties, including Eastern Kingbirds (Tyrannus tyrannus; 
Brewster 1937, Bent 1942), Western Kingbirds (T. ver- 
ticalis; Munro 1919, Bent 1942), and Social Flycatchers 
(Myiozetetes similis; Traylor and Fitzpatrick 1982). In 
addition, obligate or facultative cavity nesters are 
found in the tyrannid genera Pyrrhomyias, Sayornis, 
Xolmis, Fluvicola, Colonia, Machetornis, Attila, Casiornis, 
Rhytipterna, Sirystes, Myiarchus, Deltarhynchus, Ram- 
photrigon, Conopias, Myiodynastes, and Tityra (Euler 1900, 
von Ihering 1904, Tyler in Bent 1942, Haverschmidt 
1957, Skutch 1960, Traylor and Fitzpatrick 1982, Lan- 
yon and Fitzpatrick 1983, Parker 1984, Lanyon 1985, 
Sick 1985, Hilty and Brown 1986, Tostain 1989). As 
summarized here, Pitangus can be added to this list. 
Lanyon (1985) suggested that cavity-nesting be- 
havior in several tyrannid subfamilies is attributable 
to convergent or parallel evolution. Among the ob- 
ligate cavity nesters, Conopias and Myiodynastes are 
the closest relatives of Pitangus. The Tyrannus /Pitangus 
assemblage comprises 12 genera and 33 species (Tray- 
lor 1977, Traylor and Fitzpatrick 1982, Lanyon 1984): 
Tyrannus (13 species), Empidonomus (1), Griseotyrannus 
(1), Tyrannopsis (1), Megarhynchus (1), Conopias (3),Myi- 
odynastes (5), Myiozetetes (4), Legatus (1), Philohydor (1), 
Pitangus (1), and Phelpsia (1). I hypothesize that cavity 
nesting is a primitive character in certain branches 
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of the Tyrannidae. Members of some assemblages (no- 
tably the Tyrannus relatives) maintain the behavior, 
whereas others within the same assemblage have 
evolved toward building exposed, open nests or even 
domed nests. 
Cavity nesting must have appeared early in the 
Tyrannus group, being a primitive character because 
cavity nesters need only build a simple cup within 
an existing site. The evolutionary shift from second- 
ary cavity nesting to building a domed nest would 
maintain the advantages of cavities (i.e. concealment 
from predators and protection from wind and rain) 
while obviating the need to acquire and defend a 
scarce resource that is exploited by many species of 
animals (Collias and Collias 1984). Indeed, the ag- 
gressive habits of tyrannines might be related to 
building and maintaining nests in exposed situations, 
as suggested by von Ihering (1904). The fact that sev- 
eral species that normally build a globular nest oc- 
casionally revert to nesting in cavities (i.e. Myiozetetes 
and Pitangus) suggests that domed nests evolved as 
substitutes for cavities. In addition, the Piratic Fly- 
catcher (Legatus leucophaius) is a nest parasite of species 
that use closed nests (Skutch 1960, Sick 1985), which 
may be a sign that it evolved from a line that built 
closed nests or used cavity nests. 
Facultative or obligate cavity nesting occurs in sev- 
eral branches of the phylogenetic tree proposed by 
Lanyon (1984) for the Tyranninae. The genetic back- 
ground for cavity nesting may be present but unex- 
pressed in some tyrannid groups, and expressed oc- 
casionally in other species that normally build open- 
cup or domed nests. I hypothesize the latter to apply 
for Great Kiskadees and Social Flycatchers. Under this 
evolutionary scenario, facultative cavity nesting would 
be an expression of ancestral behavior. 
I propose the Latin term "arbocavicola" ("arbocav- 
icolous" in English) as a technical and more concise 
substitute for "tree-cavity nesting," "tree-hole nest- 
ing," or "tree-cavity using" animals, following the 
rules for scientific neologisms in Brown (1985). The 
complete neologism would be "arbocavinidicola," 
pertaining to the use of a tree cavity for nesting. Gen- 
eral neologisms would be "cavicola," for use of any 
cavities, and "cavinidicola," for use of any cavities 
for nesting. 
Acknowledgments.-I thank Keith S. Brown, Jr., John 
W. Fitzpatrick, Wesley E. Lanyon, Richard 0. Prum, 
and Paul Rotter for valuable comments on the manu- 
script, and Edwin 0. Willis, Luiz G. E. Lordello, Jac- 
ques M. E. Vielliard, and Telma E. Candido for access 
to literature. 
LITERATuRE CrIED 
BELTON, W. 1985. Birds of the Rio Grande do Sul, 
Brazil. Part 2, Formicariidae through Corvidae. 
Bulletin of the American Museum of Natural His- 
tory No. 180. 
BENT, A. C. 1942. Life histories of North American 
flycatchers, larks, swallows and their allies. Unit- 
ed States National Museum Bulletin No. 179. 
BREWSTER, W. 1937. The birds of the Lake Umbagog 
region of Maine, part 3. Bulletin of the Museum 
of Comparative Zoology 66:408-521. 
BROWN, R. W. 1985. Composition of scientific words: 
A manual of methods and a lexicon of material 
for the practice of logotechnics. Smithsonian In- 
stitution Press, Washington, D.C. 
COLLIAS, N. E., AND E. C. COLLIAS. 1984. Nest build- 
ing and bird behavior. Princeton University Press, 
Princeton, New Jersey. 
EULER, C. 1900. DescripVao de ninhos e ovos de aves 
do Brazil. Revista do Museu Paulista 4:9-148. 
HAVERSCHMIDT, F. 1957. The nests of Pitangus lictor 
and Coryphotriccus parvus. Auk 74:240-242. 
HAVERSCHMIDT, F. 1968. Birds of Surinam. Oliver 
and Boyd, London. 
HAVERSCHMIDT, F. 1974. Great Kiskadee nesting in 
an old woodpecker hole. Auk 91:639. 
HILTY, S. L., AND W. L. BROWN. 1986. A guide to the 
birds of Colombia. Princeton University Press, 
Princeton, New Jersey. 
LANYON, W. E. 1984. A phylogeny of the kingbirds 
and their allies. American Museum Novitates 
2797:1-28. 
LANYON, W. E. 1985. A phylogeny of the myiarchine 
flycatchers. Pages 360-380 in Neotropical orni- 
thology (P. A. Buckley, M. S. Foster, E. S. Morton, 
R. S. Ridgely, and F. G. Buckley, Eds.). Ornitho- 
logical Monographs No. 36. 
LANYON, W. E., AND J. W. FITZPATRICK. 1983. Behav- 
ior, morphology, and systematics of Sirystes sibi- 
lator (Tyrannidae). Auk 100:98-104. 
MUNRO, J. A. 1919. Notes on some birds of the Okan- 
agan Valley, British Columbia. Auk 36:64-74. 
PARKER, T. A., III. 1984. Notes on the behavior of 
Ramphotrigon flycatchers. Auk 101:186-188. 
SICK, H. 1985. Ornitologia brasileira, uma introdu- 
Vao. Editora Universidade de Brasilia, Brasilia. 
SKUTCH, A. F. 1960. Life histories of Central Amer- 
ican birds II. Pacific Coast Avifauna No. 34. 
SMrrH, W. J. 1962. The nest of Pitangus lictor. Auk 
79:108-111. 
TOSTAIN, 0. 1989. Nesting of the Rufous-tailed Flat- 
bill (Tyrannidae), in French Guiana. Journal of 
Field Ornithology 60:30-35. 
TRAYLOR, M. A., JR. 1977. A classification of the ty- 
rant flycatchers (Tyrannidae). Bulletin of the Mu- 
seum of Comparative Zoology 148:129-184. 
TRAYLOR, M. A., JR., AND J. W. FrrZPATRICK. 1982. A 
survey of the tyrant flycatchers. Living Bird 19: 
7-50. 
VON IHERING, H. 1904. The biology of Tyrannidae 
with respect to their systematic arrangement. Auk 
21:313-322. 
WILLIS, E. 0. 1962. Another nest of Pitangus lictor. 
Auk 79:111. 
This content downloaded from 143.106.1.143 on Fri, 15 Aug 2014 15:10:46 UTC
All use subject to JSTOR Terms and Conditions
October 1996] Short Communications and Commentaries 955 
ZUBERBHULER, E. A. 1971. Observaciones sobre las 
aves de la Provincia de Buenos Aires. Hornero 
11:98-112. 
Received 16 August 1994, accepted 9 May 1996. 
Associate Editor: J. S. Marks 
The Auk 113(4):955-957, 1996 
Interbreeding of a Tricolored Heron and a Snowy Egret in South Dakota 
WILLIAM A. MEEKS,' DAVID E. NAUGLE,1 REX R. JOHNSON,1 AND 
KENNrH F. HIGGINS2 
'Department of Wildlife and Fisheries Sciences, South Dakota State University, 
Brookings, South Dakota 57007, USA; and 
2National Biological Service, South Dakota Cooperative Fish and Wildlife Research Unit, 
South Dakota State University, Brookings, South Dakota 57007, USA 
Reports of interbreeding among herons are uncom- 
mon and include a Little Blue Heron (Egretta caerulea) 
and a Cattle Egret (Bubulcus ibis) in California (Bailey 
et al. 1989), a Little Blue Heron and a Snowy Egret 
(E. thula) in Florida (Sprunt 1954), and a Little Blue 
Heron and a Tricolored Heron (E. tricolor) in Arizona 
(Phillips et al. 1964). In addition, a possible hybrid 
between a Snowy Egret and a Tricolored Heron was 
photographed in Florida in 1960 (Dickerman and 
Parkes 1968). In this paper, we report interbreeding 
between a Tricolored Heron and a Snowy Egret. To 
our knowledge, this hybrid combination has not been 
reported previously. 
Tricolored Herons and Snowy Egrets occur sym- 
patrically along the Atlantic coast from New York to 
South America, and along the Pacific coast from Mex- 
ico to Peru (Hancock and Elliott 1978). Tricolored 
Herons rarely nest inland as far north as South Dakota 
(Schmidt 1979, Skadsen 1986), whereas Snowy Egrets 
have been locally common breeders in eastern South 
Dakota since at least the early 1980s (South Dakota 
Ornithologists' Union 1991). 
On 23 June 1995, we observed a Tricolored Heron 
in a mixed-species heronry in Brown County, South 
Dakota (45?40'N, 98?05'W). This observation was only 
the fifth record of a Tricolored Heron in South Dakota 
(South Dakota Ornithologists' Union 1991). The her- 
onry was in a flooded, 5-ha stand of dead Russian 
olive (Elaeagnus angustifolia) trees. Extensive flooding 
in 1993 and 1994 had increased the available aquatic 
habitat and probably contributed to the establishment 
of the heronry. Nesting species included Cattle Egrets, 
Great Egrets (Ardea alba), Snowy Egrets, Little Blue 
Herons, and Black-crowned Night-Herons (Nyctico- 
rax nycticorax). About 1,200 pairs of herons (mostly 
Cattle Egrets) nested in the heronry in 1994 (Peterson 
1995), and about 5,950 pairs (95% Cattle Egrets) nested 
there in 1995 (Naugle unpubl. data). 
On 30 June 1995, we marked a nest site after ob- 
serving the Tricolored Heron perched on the rim of 
a nest bowl. This nest contained four light-bluish eggs 
and was constructed of Russian olive branches about 
30 cm above the water. On 2 July, a Snowy Egret was 
incubating the remaining two eggs in the marked 
nest, which also contained two nestlings. While we 
were observing the incubating Snowy Egret, a Tri- 
colored Heron landed near the nest. Subsequently, 
we observed a "nest relief ceremony," in which the 
Tricolored Heron and the Snowy Egret raised their 
head plumes and began bill-nibbling and vocalizing 
(see Rodgers 1977). Following the nest relief cere- 
mony, the Tricolored Heron settled on the nest and 
incubated the eggs. 
All four eggs had hatched by 6 July. During that 
visit we photographed and recorded a nest relief cer- 
emony on standard 1.25-cm VHS tape. The Snowy 
Egret fed the chicks regurgitated food. The Tricolored 
Heron also fed the chicks in the absence of the Snowy 
Egret. On 1 August, photographs were taken of the 
four juveniles (which were in the late branching stage 
of development) at the nest site (VIREO accession 
batch V06/24/001-005; Academy of Natural Sciences, 
Philadelphia). Their plumage and soft-part colors were 
unlike those typical of juvenile Snowy Egrets or Tri- 
colored Herons (McVaugh 1972, 1975). Their heads 
were marked with a gray-brown crown that extended 
down the nape of the neck and graded to a slate gray 
on the back and wings (see Fig. 1). The sides of the 
neck and breast varied among individuals from slate 
gray to pale rufous. All juveniles were white on the 
head and undersides of the neck and body. Their 
irides were yellow, and their bills were black above 
and dark orange below, grading to black distally. The 
legs were yellow-green proximally and posteriorly, 
grading to dark on the distal anterior surface. There 
was no brownish-red color on the primary or sec- 
ondary coverts or on the sides of the neck or breast, 
as would be typical of juvenile Tricolored Herons. 
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